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(54) METHOD FOR CONTROLLING ATMOSPHERE IN CONTINUOUS ANNEALING FURNACE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control 
method of the atmosphere in a continuous annealing 
furnace which prevents the pick— up therein. 
SOLUTION: Dew point DP (° C) and hydrogen concn. H2 
(wt.%) of the atmosphere in a furnace and steel sheet 
temp. Ts (° C) are measured and hydrogen flowing 
quantity is adjusted so as to satisfy the following 
inequality based on this measured value to control the 
atmosphere in the furnace. DP<A+B x In (H2) Whenin, 
A=-23.63+0.0103 x Ts, B=5.587+0.0010 x Ts. 




3b 



LEGAL STATUS 

[Date of request for examination] 23.06.2004 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAv.aWdUDA41 1 1 58559... 2005/1 0/1 7 



as>a*wtffiit (jp) 02) H ij^ ^ ^ (a) 



^llfWll- 158559 

<43)&BBB ^11^(1999) 6 RISE 



(51) IntCL 6 
C 2 1 D 9/56 
1/74 
1/76 



10 1 



F I 

C 2 1 D 9/56 
1/74 
1/76 



1 0 1 C 
H 
R 
U 



(21>ttlK#*f 


#S¥9 -326165 




000002118 










(22)fnKB 


^9^(1997)11^270 




ABUS^R*^KdbR4TB 5 #33^ 






(72)fS9Mf 


mm aswi 






















(74)ft&A 





(54) [fgfBO^SO iUKJffiiifi*P©*Pf*l#H&(|i!l»3ft* 



(57) 

[fllfc^©] *Frt#H«tro*^tDP CC) 
H 2 (SS%) <ff,«:iS«Ts CC) £ffl;£U 

I^IL, JFl*i#H*«rlBI#1-6. 

DPS A + BXln(Hz) 

fcfc'U A = -2 3. 6 3 + 0. 0 1 0 3XTs 

B = 5. 587+0. OOlOXTs 



20/ 



jmm.m) 




Ts=900 e C:DP=-14.4 + 6.46 In (H 2 ) 
Ts=800'C:DP=-l5.3 + 6.39 In (H 2 ) 
Ts=700 c C:DP=-16.3 + 6.32 In (H 2 ) 



10 20 — 30 ' 
ZkMiigl^ H 2 (vol%) 



50 



(2) 



1-15 8 5 5 9 



DP^ - 14. 4 + 6. 

^T**»A**»«E-r s ^ fc *«* k -r zmtttis&tiF 

D P ^ A + B X 1 
fcfc'L A = -23. 63 + 0. 0103XTs 
B 5. 587 + 0. OOlOXTs 

[00 0 1] 
[0 0 0 2] 

[0003] «j|^tt^r-««*3iiBBK«fi"rs»'&. n 
[0004] z<Di**/*T r7im9&tm\z&&rz 

tel. B# <h LT'^— p — /uo^A^x^^L^^H^^lt^ 

[0 0 0 5] «*tf , #^Bg 59-104434 «42t«R 

0 TCKTJJlfiH* UT fcT -/ * T 2/ ^SrKit-T ZJj&ktf 
ti^$ttTt>^ 0 S^ 5 l z 5-8 64 4 9^aH(t C 
rz 03 -Al2 Os BS*Sr««L. i^KTy^ 

[0 0 0 6] 

/KOttR^rt#B^^<D«^^ try * T 5/ ^BSih 
[0 0 0 7] £h&Bg 59-104434 *4*«K£B*<0 



[»*5 2] ±3BJPrt»B»^B*DP CC) 
»«H2 (fiS%) #TfEO (1) *Sri»Je:-r6J:5^ 
IIHW 5 r fc SrWRi: 1 \zfBMtomUmiF 

4 6 2 X 1 n (Hz ) • • • (1) 

[»*«4] ±B*FrtSB«0BjftDP ra 

*g^H 2 (11%) tt&lWcflttWtfTs Ct) ^TI2 
CD (2) *SrSIJ£-r5J:5l-««i-6Ci:S:»*i:-r6 
10 S*«9 3 ^SB«^a«H^^O^rt#B«SPJ»*& 
n (H2 ) • • • (2) 

ra^*C«^**LTlr^5AX^ (7k§5t7 5 

<D£ o irftB^SBftBMbftW^trtS^^^WBT- 
OT\ m^*^ett<D rBjgSrOtJEJLTki-SJ 

20 %-io»%T'»isnt*3?), rs^tro 
• 36»-e«^S: * e> \-cTvrz&m& &> z> z t a*#*>o fc 0 

[00 0 8] W^^p 5-8 6 4 4 9 #^*#{Cl5*^iB 

X p - /Hctt-< fcT y 2 T y :TO«]»J \^$)%zfch% t)K » 
so kt#m&<Dt£lb(D = x hm<DmMfc3bV. ^fctf^T 

yyr<Difc±hftft\zm&^mzh<DX~tj:\*\ **W0>b 
wii, ±ffi«*o»B4<»ftr6Ji«aft»^o^rt#B 

[0 0 0 9] 

40 TK^itA^J:?). «3rt#B«Xf^<o±fiK»tta*. 7K 
d J: S»{tRl£ 1 7K^(C £ 6 aSEJCa s l^t-iifT U 

9mr^mBL(omt ■ STcRjStt. 7K^s^. 7k^^s 

so Jprt#BftSriBl«w»iJ»i-Sr. £^£9 M*y?TyZf<D 



4T> • > • 



(3) 



1 1-15 8 5 5 9 



[0 0 10] *XH#tt* ±l5^*«»%«li:S^#, 
*pf*J#H^:& J; t^»«iaff £ tT s/ * T jy ^»*OBB« £ 

[0011] illl ¥v?T*y-7<Dm±\Z&&1-m 
[0 0 12] ( a) t*y^7 5/^MH §S,&£7kift 

c b) t e y^7s//(D^wj:, 7mmm&£ 

DP^- 14. 4 + 6. 
(3) »l^tt^^fe^T^rt#H«^8^^7K3B*ffi* 

[0017] (4) ±is^rt#H«e^»/SDP ra ^7K 

D P ^ A H- B X 1 
/c/cL A = - 23. 63 + 0. 0103XTs 
B 5. 5 8 7 + 0. 0 0 1 0 XT s 
[0019] 

[0 0 2 0] ID 2 (Ct^-TJ: 5 K*DfIfc» 1 11 ^^S!IS?L 
2[c^Lfc7K^^3^i:t> > m^f+4. /^(/I^ 

up 5 oiaeFicflttsiafiw 6 SHU*. jprt#n««a>»j 

6o 

[0021] *Frt#H«#*H 7K*£SiRtf>jfi<&;*f* 

^TTkiRfiiAS&WfiU *Prt#H*SrfBH|ii-6^i:«: 

DP^-1 4. 4 + 6. 

«;«)**T-**5**««S:IB***««i:i-5i:. *p 
[0 0 2 5] **W<0giJ^ffitt. 

7KSi§S^e>0 ? ic^iaS^S'J^L. *o»^<t^a-5 



[0 0 13] Lfc^oX, »^t-l£i:-C*FrtW7K*»S 

9. ^6(^«iag 1 b%^:LX7K^SS^^i-5r £ 
d J: 9 — tr * * r y ^oBSjh*s BftB £ * 5o 
[0 0 14] *38Wli. ±IB^icS^< ^eco 
SgfiKT^d) -(4) o£*5 9-e*>4c 
(i) »8H^^^fev^Tffrt#H*^«jS 

10 [0 0 15] (2) ±IE*Prt#l^S^DP CC) £7K 
iMH 2 ^TIS^ (i) *Srf»j£-rsJ:5 

[0 0 16] 

4 6 2 X 1 n (Hz ) • • • (1) 

ISO (2) *«:SIJSi-6J:5(cllfc«1-*i:tS:1«F»£-r 

20 [ 0 0 1 8 ] 

n (H 2 ) • • • (2) 

[0 0 2 2] 13 2 (^^i-7jclR»S«- 3 £ ^,£ft 4 T?#3rt 

*#H«»J««« 7 lc A* Lth'y^Ts/ ^*ti-*03 
rt*H«<ottffiS:W«U »ME#1 l-e**SA**3J: 

30 £ftfc»*fc:MU 7}c*SA«£«ibU giSt&Am&ii 

**fcftSB<o»A*aC3E^^>r ^^^f±. *»-Ct-3E 

[0 0 2 3] *»W*>H»»»1 IjSdp CC) £7K 
i!SH 2 (B£%) ^T1B<7) (1) *<Oft«=SrSIJ£-r 

[0 0 2 4] 

4 6 2 x 1 n (H 2 ) (1) 

W 7 IC A^3 LT y$Ty rt#B&<0#lfi 
«r««U 1S#1 l-C**iaAl[*3J:r^a*«A*S: 
SftUt, *Frt#H**««i-r-6o ft** 7k 

U 8WB4:ra*^**aAa*5J:t5SI*«A 



(4) 



&m¥- 11-158559 



[0 0 2 6] HI 1 [CTjk-fX 5 (C x f^^T^/^ 

D A + B X 1 

f;f:l A = -2 3. 6 3 + 0. 0 1 0 3 XTs 
B= 5. 587 + 0. OOlOXTs 

»MS:«<. Lfc^oT. (2) sfco^ 



***»«H 2 (11%) t«filSTs CC) ^TI2 

[0 0 2 8] 

(H2) - • - (2) 

[0 0 2 9] 

fe*«-e, iDSMfftcKl Lfc'v-* p tr y ^ T j/ 

[0 0 3 0] 
[^1] 







(cmd, xkl) 




mm*. 


















1 


O 


O 


X 




(i) it 




2 


o 


O 


O 




(2) a 




1 


o 


X 


X 


«&«m <-5<o 






2 


X 


X 


X 







[0 0 3 1] 
[312] 





tt & 




2 2 0m/& 










# : 2. 0-0. 5mm 


i: 1 5 5 0— 9 0 0mm 










10—1 5 mm A q 




830r 










Eg 7 0 0-8 0 0mm 




7 



30 



31 a 


& # 






mmtmrn nc: 0.002*1$) 




»1. Ommxfil 2 2 4mm 














8 2 CC 



40 



[0 0 3 3] * l Ki*W-J: 5 fc. 
U -tn-Ptt (l) 5S;*fctt (2) ^;J:«9*^6PS#7K 

[0 0 3 4] 
[*4] 



[0 0 3 2] 
[^3] 





tr^^r^y^^TTCO^ (Hr) 




1 


5 0 0—600 




2 


6 0 0-700 




1 


3 0 0 — 4 0 0 




2 


2 5 0 — 3 5 0 



50 



(5) 



WHJ¥l 1 - 1 5 8 5 5 9 



[0 0 3 5] *4l^tJ:5lw x tj/^7y/»t*t 
<7)B*|»tt\ 1/855 0 0-6 0 0B#ra. 

2f6 0 0-7 0 0«FMf*>D, 1*5 it* 2 Kit 

[0 0 3 6] 

awt-r e r fc -cam s «r » « c t &*im t ft o fc. 

[Bifi©1tt*fcRW] 

[Si] try^T5/^**^a«Si"ii^ 7K*«ff*3 



[H2] *»WS:lliai-55iil^tt^o*o«»^««:« 



mum 



imi] 



im2] 




G&TcttB) 



Ts-^Ot I>P=-14A + 6.46 In (H 2 ) 
Ts-800 C COT— 15.3 +■ 639 In (H 2 ) 
Ts=70O e C:DP=-16.3 + 6.32 In (H 2 ) 



10 " JO ' 30 40 
7k^f?g£ H 2 (vol%) 



50 



1U 



ZZ< r~W— N5 




